behoove U.S. researchers and policymakers to pay more attention to the evidence from large-scale programs in other countries such as Chile and New Zealand. Chile, for example, has had a universal school voucher program since the early 1980s that has been subject to careful evaluation (Hsieh and Urquiola, 2002; McEwan and Carnoy, 2000; McEwan, 2000a; Gauri, 1998) . In addition, New Zealand introduced in the early 1990s what some observers have referred to as a universal quasi-voucher system. Parents can choose any school within the public sector, which has included religious schools since the 1970s, and school funding is based largely on student enrollment (Fiske and Ladd, 2000) .
In this paper, I marshal the available evidence, including the international evidence, to show that contrary to the claims of its proponents, a large-scale universal voucher program would not generate substantial gains in overall student achievement and that it could well be detrimental to many disadvantaged students. The case for a more narrowly targeted means-tested voucher program is stronger, but even with careful attention to its design, such a program should at most serve as one element of a broader strategy designed to provide more options and better education for disadvantaged students.
Relevant Characteristics of the U.S. Education System
Four characteristics of the U.S. education system are especially relevant to the voucher debate. First, the existing system biases parental choices toward the public sector. Second, many middle-and upper-income families currently have much more choice among schools than do low-income families. Third, K-12 education is compulsory. Fourth, parents judge the quality of schools in part by the characteristics of the students in the school.
An Educational System with a Strong Bias Toward Public Production
Because all families have access to free tax financed schools at the K-12 level, they face strong financial incentives to choose public over private schools. Nationally, 12 percent of students are enrolled in private schools, the bulk of which have a religious affiliation. A generous universal voucher program could potentially eliminate this bias toward the public schools.
In many other countries, privately owned and operated schools receive large amounts of direct financial assistance from the state (Plank and Sykes, forthcoming). In contrast, this country's commitment to the separation of church and state, as embodied in the establishment clause of the U.S. Constitution, has historically kept public funding from being used to support private schools. That situation could change now that the U.S. Supreme Court has decided that there is no constitutional barrier to the use of indirect funding for religious schools through school vouchers in Zelman v. Simmons-Harris, a July 2002 decision relating to Cleveland's voucher program. However, widespread extension of voucher programs to religious schools must still overcome the hurdles of establishment clauses in many state constitutions and strong political opposition in many state legislatures. If one believes that the separation of church and state in connection with elementary and secondary education has provided substantial gains to the United States in the form of a more pluralistic and open society, then weakening this separation through the extension of voucher funding to religious schools could potentially generate large social costs. However, this tradeoff is one to which economists-or at least this economist-do not have much to contribute.
There's another tradeoff as well, this one for the private schools themselves. The international experience indicates that widespread public funding of private schools typically brings with it greater regulation (Plank and Sykes, forthcoming). Such regulation is a natural way for the government to assure that taxpayers' dollars are being used to promote the ends that justify public funding. To the extent that a universal voucher program in the U.S. context were accompanied by additional state control over areas such as curriculum, assessment and school admissions policies, many existing private schools could choose not to participate.
Choice Among Schools is Available, But Limited
Within each school district, a child typically attends the school assigned to children in that neighborhood. Hence, a family's decision of where to live plays a large role in where a child attends school. To the extent that middle-and highincome families congregate in well-to-do suburbs, their children tend to be grouped in suburban schools, financed in part by taxes from large local property tax bases. Conversely, students whose families are restricted by their low income or by their race to economically or racially isolated areas of central cities will also end up grouped in particular schools, often those with high concentrations of disadvantaged students, insufficient resources, low average achievement and high dropout rates.
Families with sufficient income can move among suburban school districts to increase the quality of the education their children receive (Hanushek, Kain and Rivkin, 2001) or else consider private schools. Moreover, the capitalization of differential school quality into housing prices, so that homes in school districts with higher-quality schools cost more, exacerbates the effects of income differentials (Black, 1999; Figlio and Lucas, 2000) . While children from low-income families in big cities do switch schools quite frequently within districts, those moves are largely driven by the vagaries of the low-income housing market and typically do not result in higher-quality schools and better educational outcomes (Hanushek, Kain and Rivkin, 2001) . Hence, a carefully designed school voucher program targeted to low-income families could potentially provide low-income families with some of the freedom of school choice now available only to higher-income families.
Recent theoretical work has highlighted another potential benefit of a school voucher program, namely, the reduction in residential segregation by income (Nechyba, 1999 (Nechyba, , 2001 ). The notion is that if families had greater access to private schools, they would be less likely to separate their residences by income. Based on a theoretical model calibrated to New Jersey data (a state with many small school districts and over 20 percent of its children in private schools), Nechyba's (2001) simulations indicate that access to private schools reduces the variation in incomes across his three stylized districts by more than half and substantially increases the variation in income within districts, particularly within the poorest district. Unfortunately, the model does not incorporate racial preferences that could influence both school and residential choices. Moreover, school voucher programs would be a rather indirect policy tool for reducing residential segregation. Other options would include zoning and housing policies, as well as the expansion of parental choices among public schools so as to break the link between where families live and where their children go to school. In addition, any benefits of lower residential segregation achieved through a school voucher program would need to be weighed against less desirable outcomes that emerge from Nechyba's stylized model. These include greater economic homogeneity within schools and lower-quality public schools in the poorest district.
Compulsory Schooling
School attendance through age 16 in the United States is compulsory. This public commitment to schooling, which reflects perceptions of large social benefits above and beyond the private benefits to the students themselves, need not require public ownership of the schools and, thus, is not inconsistent with a voucher program. Nonetheless, it does imply a much higher level of public interest and responsibility than is the case in other sectors to which K-12 education might be compared, such as higher education.
The contrast with higher education is important given the apparent success of the U.S. higher education system with its mix of public and private universities and colleges competing for students. The elite-and expensive-public and private institutions serve many students of high ability very well. At the same time, the system is highly stratified, with large differences in the academic ability of students across institutions and significant homogeneity along various dimensions, such as religion, within institutions. Moreover, the sector falls far short of serving all college-age students. In 1998, less than 40 percent of those between the ages of 18 -21 were enrolled in postsecondary education institutions, and as of 1999, only 25 percent of the population aged 25 and over had completed four years of college (National Center for Education Statistics, 2001 , Tables 8 and 39 ). At best, the U.S. system of higher education can serve as a model for the top of the ability and wealth distribution of K-12 students.
The compulsory aspect of K-12 education also distinguishes it from the private sector of the economy. Competition works in that sector in part by the expansion or replication of successful firms and the shutting down of unsuccessful firms. In K-12 education, successful schools have few incentives to expand, especially when expansion entails admitting more costly-to-educate students. Moreover, the establishment of new schools takes time and, as has become clear from the U.S. experience with charter schools, requires upfront funding for planning and capital facilities. At the same time, in a country with compulsory education, failing schools can be shut down only if there are adequate places for their students in other schools.
Role of Peer Groups in Family Choices
Parents behave as if the peers of their children matter. Evidence from studies around the world indicates that parents exercising choice seek to move their children to schools in which the average socioeconomic characteristics or nonmi-nority share of the students is higher than it would be in their original or assigned school. This phenomenon has been documented in systems as diverse as New Zealand ( This behavior is consistent with many parental motivations, including the quest for better schools. For example, parents might use the socioeconomic level of the parents of other children in the school as a proxy for school quality, based on the well-documented observation that the average achievement of students within a school is highly correlated with the socioeconomic and racial composition of the student body. Not only are levels of achievement higher in such schools, so are educational gains in each grade. Data from North Carolina and other states show, for example, that the schools with larger gains in test scores are those with higher proportions of white and higher proportions of nonpoor students (Ladd and Walsh, 2002; Clotfelter and Ladd, 1996) .
The positive correlation between the socioeconomic composition of a school and the performance of its students largely reflects what happens at home rather than at school. However, school-related factors may also help to explain why schools serving more affluent and nonminority students tend to exhibit larger gains in test scores than those serving more disadvantaged students. Schools serving more affluent students may benefit from positive peer or spillover effects from one student to another; they can more easily maintain educational processes, such as assigning homework; they are more able to attract high-quality teachers; and they typically have access to more resources in the form of both budgetary resources and those provided by parents in the form of contributions and volunteer activities (Fiske and Ladd, 2000) .
This observation that the "customer mix" matters to parents has four substantial implications for all educational systems, including systems financed by vouchers. First, it generates a hierarchy of schools. In the context of an abstract model in which parents judge school quality in part by the average ability of the students in the school and in which private schools charge tuition, Epple and Romano (1999) show that students with the lowest ability and lowest family income end up concentrated in public schools at the bottom of the hierarchy. Other students are distributed among a set of private schools that differ from each other by the ability and income of their students, with the private schools at the top attracting the most able and most affluent students. Empirical work based on U.S. data generally supports the model's predictions (Epple, Figlio and Romano, 2000) .
Second, when the characteristics of the school's student body are an important determinant of the school's quality, no simple programs or educational strategy can make a school with a large proportion of disadvantaged or low-performing students look effective. In many instances, the best strategy for such schools is to try to raise the quality of their student intakes, a strategy that cannot work in the aggregate.
Third, successful schools will be reluctant to expand if doing so requires lowering the average socioeconomic or ability level of their students. In New Zealand's experience with full parental choice and self-governing schools, successful schools in urban areas had no desire to expand their enrollment. To the contrary, they did everything they could to maintain the mix of students that made them attractive to parents and students in the first place (Fiske and Ladd, 2000) .
Finally, schools with large concentrations of disadvantaged students have difficulty competing for students (Ladd and Fiske, 2001a ). This observation does not, by itself, rule out vouchers as a policy tool. For policymakers concerned about equity, however, it raises some warning flags. As discussed further below, it casts serious doubt on the proposition that competition will improve the schools serving students who attend schools at the bottom of the distribution.
Effects of a Voucher System on Achievement and Productivity
Improving student achievement is typically the single most important goal of current education reform efforts. A large-scale voucher program could potentially affect student achievement through three interrelated mechanisms (Hsieh and Urquiola, 2002) . First, it would shift students from the public sector to the private sector. Provided the private sector were more productive than the public sector in generating student achievement, this sectoral shift would increase the productivity of the education system. Second, such a program is likely to generate greater socioeconomic and racial polarization of students among schools as students seek to improve the quality of their peers. This greater polarization may increase overall achievement, decrease it or have no effect depending on how one's peers affect the achievement of different groups of students. Third, the introduction of a voucher system would increase competition for students. Such competition, proponents argue, would increase achievement by forcing the public schools to become more effective. The following sections look at the issues and evidence related to these mechanisms.
The Sector Effect: A Shift to a More Productive Private Sector
The relative productivity of public and private sector schools is the most well studied component of the three mechanisms. The two major strands of the research, however, have relatively little to say directly about a large-scale voucher program.
One strand of the research was initiated by James Coleman and others in the early 1980s, using national data sets such as High School and Beyond or the National Educational Longitudinal Survey. In their seminal study, Coleman, Hoffer and Kilgore (1982) conclude that students in private high schools, most of which were Roman Catholic, outperformed their public school counterparts. However, that study did not fully account for differences in who enrolls in Catholic schools, and so many subsequent researchers have reexamined the issue paying close attention to the problem of self-selection.
To that end, researchers have had to grapple with the statistical challenge of finding an appropriate instrument, that is, a variable that is correlated with a family's decision to choose a Catholic school, but is not a direct determinant of educational outcomes. Many authors have used some function of whether a student is Catholic or the proportion of the county that is Catholic for this purpose. Such studies tend to show that Catholic schools appear to have at most small effects on student achievement as measured by test scores, but somewhat larger positive effects on the probability that students will graduate from high school and will attend college (Evans and Schwab, 1995; Neal, 1997; Grogger and Neal, 2000) . In general, the benefits seem to be largest for urban minorities.
Other researchers have criticized this statistical approach on the grounds that Catholicism may be a direct determinant of educational outcomes, and they have proposed alternative measures. In their study of the relative productivity of all private schools, for example, Figlio and Stone (1999) use a set of instruments related to state labor laws, maintaining that such policies affect residents' perceptions of the differences in performance between the public and private sectors and hence their inclination to use the private schools.
1 Although Figlio and Stone report somewhat smaller positive overall effects on educational attainment than those that emerge from the studies of Roman Catholic schools, they do find higher test scores in math from attending religious schools for the subgroup of AfricanAmericans in big cities.
A second strand of the research uses the recent voucher experiments to investigate the productivity of private elementary schools compared to that of public schools. Most of the knowledge about the effects of private schools at the elementary level emerges from evaluations of the publicly funded Milwaukee Parental Choice program and of the privately funded programs in Dayton, Ohio, Washington, D.C. and New York City. 2 All of these voucher programs serve only a small fraction of the eligible students. Until the late 1990s, the Milwaukee program served no more than 1.5 percent of the district's 90,000 students. During the time covered by the studies, the New York City program offered scholarships to only 1,300 students, the Dayton program to 515 public school students (and to another 250 already enrolled in private schools) and the Washington, D.C., program to 460 students .
Results from the publicly funded Milwaukee program have been the most controversial, in large part because that program was not set up as a true randomized experiment and so researchers had to exercise judgment in choosing the appropriate control group to which the voucher students would be compared. Witte, Stern and Thorn (1995) compared the performance of voucher students to that of a random sample of other students in the Milwaukee public schools and concluded there were no significant achievement gains for voucher students. Greene, Peterson and Du (1998) compared voucher students to potential users of vouchers who were not admitted to their preferred schools and concluded that by the third and fourth years of the program, voucher students exhibited significant gains in both math and reading (of the order of 0.1 to 0.5 standard deviations). Looking at the same data a third time, Rouse (1998) was able to build on and improve upon the research methodologies of the two previous studies; for example, she took into account the fact that many students who were given vouchers did not exercise their right to use them and also paid attention to nonrandom attrition of students from the sample over time. Rouse's sensitivity to the statistical problems provides some confidence in her finding that the program generated small gains for students in math, but none in reading.
Recent studies of privately funded voucher programs in Dayton, Ohio, Washington, D.C., and New York City provide additional information on how voucher programs-and hence private schools-affect the achievement of elementary and middle school students. In contrast to the Milwaukee program, each of these programs was set up as an experiment with random assignment of children. Participating families filled out baseline surveys of background information and, in principle, all children in both the treatment and control groups were tested annually. 3 In contrast to Milwaukee, the private funding of these programs made it possible for students to use their vouchers in religious as well as secular schools. The programs limited eligibility to families with low income (New York City) or low and moderate income (Washington, D.C., and Dayton). Voucher amounts were generally below $2000 per child (Howell and Peterson, 2002, pp. 31-35) .
Based on three years of the voucher programs in New York and Washington, D.C., and two years in Dayton, Howell and Peterson (2002) find no evidence of a general achievement difference between the public and the private schools. In no year and in no individual city (other than the second year in Washington, D.C.) was there evidence that students who shifted to private schools achieved at higher average levels than students who remained in the public school system. Further, when the analysis was disaggregrated by the race of the students, no differences emerged for either white or Hispanic students.
Only for the subgroup of African-American students did positive differences in achievement emerge. Even for this group, however, the differences were consistent across neither cities nor grades. For example, African-American students in Washington, D.C., who shifted to private schools achieved at far higher levels in the second year of the program, but their gains were negligible in years one and three. Although the New York study generated a more consistent average pattern of achievement over time, the positive differential emerged clearly and consistently only for students in the fifth grade (Howell and Peterson, 2002, (2002) preferred estimates, which disproportionately weight the relatively stable New York results, African-Americans who switched to private schools scored about 3.9, 6.3 and 6.5 percentile points higher than did comparable students in the control group in the first three years of the program. These effects are based on the national distribution of percentile rankings on the Iowa Test of Basic Skills, and, for perspective, the gains are about two-thirds the size of the differences that emerged in another intervention that helped African-American students-the Tennessee experiment that reduced class sizes. 4 These effects for African-Americans represent estimates not of the offer of a voucher per se, but rather of the shift to a private school. This distinction is important given that only 53 percent of the students offered vouchers in New York City and less than 29 percent in Washington, D.C., were still in private schools three years into the program 5 and that the students who used the voucher to attend private schools were not a random sample of those offered a voucher. In New York City, for example, having a mother on welfare reduced the probability that a student would accept a voucher by 8 percentage points and the probability of remaining in a private school for two years by another 7 points, and having a learning disability reduced the probabilities by 14 and 13 percentage points. Working in the other direction, being religiously observant significantly increased the probabilities (Howell and Peterson, 2002, Table 3 .12). Thus, the positive differential effect for African-Americans attending private schools applies not to a random sample of low-income African-Americans, but rather to a particular subset of this group.
Furthermore, it is not at all clear that this positive effect of private schools can be extrapolated to an expanded voucher program, even one targeted at a similar group of African-American students. The issue turns on the explanation for the observed achievement gains. If the apparent success of private schools for AfricanAmerican students reflected the autonomy and absence of bureaucracy in such schools, then, following the logic of Chubb and Moe (1990), an expanded private school sector could, in principle, generate comparable gains. However, the observation that the differential achievement gains emerged only for African-Americans argues against this explanation. Alternatively, if the success of the private schools reflected a better match between the needs of African-American students and the offerings of particular schools, then expanding the private sector would once again 4 The Tennessee class size experiment generated gains in comparable percentile rankings of 9 -10 points for black students shifting to small classes within public schools (personal correspondence with Alan Krueger). This comparison of effects on percentile rankings is preferred to comparisons based on the more common measure of "effect sizes" defined in terms of standard deviations in that the latter comparisons require that the relevant standard deviations come from similar distributions of test scores. 5 The New York take-up rate is based on information provided in Howell and Peterson (2002, p. 235, footnote 19) and is well below the 70 percent figure they report in Table 2 .3. The latter figure is the percentage of the voucher recipients who attended the third year follow-up testing session who used a voucher to attend a private school during the three years. Similarly, the 29 percent figure reported in their Table  2 .3 for Washington, D.C., also exceeds the true take-up rate in the third year, but the true rate is not provided.
continue to generate comparable positive benefits, but only if the factors that parents were looking for could be replicated in newly established private schools. The problem is that the measured success of the African-American students who shifted to private schools likely reflects in part the more disciplined student bodies in the private schools, especially in the Catholic schools, or the more advantaged and motivated group of students whose parents were willing to pay the private school tuition. These school characteristics cannot be replicated as easily in new private schools. This explanation for the positive findings in the Howell and Peterson (2002) research cannot be ruled out, since the authors had no data on the mix of students in the receiving private schools.
More explicit evidence about the sector effect for a large-scale voucher program emerges from Chile, where the universal voucher program generated a large number of new for-profit secular private schools that operated alongside the more established and somewhat better resourced Catholic schools. Careful analysis of fourth-grade achievement data in Chile indicates that, compared to the traditional public schools, Catholic schools generated higher achievement in Spanish and math while the new secular schools produced marginally lower achievement in Santiago and even lower achievement outside the capital city (McEwan and Carnoy, 2000, p. 227). This observation is important to the U.S. debate, where advocates of vouchers tend to use evidence from some types of private schools, namely Catholic high schools, or a combination of existing Catholic and other schools in the voucher experiments, to generalize to an expanded private sector that would inevitably include many types of private schools, not all of which would be able to attract the same mix of students as in the existing private schools.
Even if private schools do not generate positive differences in student achievement, lower costs could still make them more productive than public schools. Unfortunately, it is difficult to compare the true economic costs of education at private and public schools. One complicating factor is that public schools typically serve a greater proportion of students who need costly services such as special education or vocational education. Another is that tuition payments, or even total expenditures by private schools, do not represent their true costs (Levin, 1998) . Private schools, especially religious private schools, receive resources in many forms: special fees, church subsidies, teachers working at below-market wages and donations of money, time, land and buildings.
If private schools could operate more cheaply than public schools, one would expect for-profit education firms like Edison or Tesseract to make a profit from taking advantage of those cost efficiencies. The fact that such firms have not been making profits suggests that cost efficiencies from private production are illusory. Further suggestive evidence comes from the voucher experiments. For example, the private schools in New York City serving the African-American voucher students offered significantly smaller class sizes than did the public schools (Howell and Peterson, 2002, p. 100) . Given the large share of education costs attributable to teachers and classrooms, this observation suggests that the true resource costs of educating students in private schools could well exceed those of the public schools serving comparable students.
Thus, one should expect neither higher overall achievement nor lower resource costs as a result of a shift of students from public to private schools. At most, there are likely to be small achievement gains for a selected group of AfricanAmerican students. Furthermore, a universal voucher program could possibly require the government to spend more public funds on education, because some of the voucher funds would undoubtedly go to families who would otherwise have paid all of the cost of putting their children in private schools.
The Peer Effect
Because many parents use the social and ethnic composition of a school's students to judge a school's quality, a large-scale voucher program-or, more generally, any unrestricted educational choice program-is likely to increase the racial and socioeconomic stratification of schools. Other aspects of voucher programs would also contribute to stratification to the extent that they placed lowincome families in a less favorable position to exercise choice than higher income families. For example, low-income families would be disproportionately affected if the government did not pay for transportation to the chosen schools, if voucher schools were allowed to charge fees and tuition in addition to the amount of the voucher, if schools were allowed to select their students or if low-income families have less access to information than did high-income families. While a voucher program could be designed to mitigate these effects, the more basic pressure for stratification would remain as long as the voucher program were not restricted to low-income households.
The question here is how increased stratification is likely to affect the overall productivity of the education system. A variety of studies in which the authors have carefully addressed various thorny statistical problems have found evidence of pure peer effects in the sense of spillovers within the classroom from one student to another (Hoxby, 2000b; Hanushek et al., 2001) . Positive peer effects also emerge from other studies, but not always consistently, as in Henderson, Miezkowski and Sauvageau (1978), Willms (1986) , Zimmer and Toma (2000) and Bryk and Driscoll (1988) .
If peer effects were positive and linear, the gains in achievement for the students who move out of the public schools in search of higher-quality peers would be exactly offset by the losses to other students, either those in the schools left behind or those in the destination schools. However, if the magnitude of the peer effects were greater for students with low socioeconomic status, then the movement of such students into schools with more affluent peers could potentially increase overall achievement. Alternatively, however, if the students who left the public schools were the more able and more motivated students, their gains in achievement could be more than offset by the loss in achievement of the students in the schools left behind, thereby reducing overall achievement.
Such asymmetry in peer effects is quite plausible. Students whose internal motivation to learn is reinforced by an educationally rich home environment, as is true for many students with high socioeconomic status, are likely to do relatively well in most academic settings. In contrast, the performance of students from more educationally impoverished backgrounds could depend more heavily on the school. The presence of unmotivated fellow students and other associated features such as low expectations in the classroom, poor teachers and limited resources may well take its toll in significantly lower learning for such students relative to how they would perform in a school with stronger peers and higher levels of expectations, teacher quality and resources.
However, evidence on whether peer effects are asymmetric in this way is limited and inconclusive. Focusing on the spillovers from having high-ability peers, Hanushek et al. (2001) find that peer effects are positive throughout the range of student test scores, and they find no evidence of nonlinear effects. Using gender and race to define peer groups, Hoxby (2001) finds at most only limited evidence of nonlinearities. Evidence related to a more general form of peer effects that include neighborhood effects emerges from recent analysis of an experimental program of the Department of Housing and Urban Development in which families were moved out of high-poverty areas into more economically mixed neighborhoods. That analysis provides evidence that children in elementary schools who had access to schools with higher average test scores and more affluent neighborhoods achieved at higher levels than children in the control group. It provides no support, however, for the presence of a nonlinear relationship (Ludwig, Ladd and Duncan, 2001) .
On the other side, consistent with an asymmetric effect are findings that school-level measures of socioeconomic status have stronger effects on the performance of black than on white students (Coleman et al., 1966) and that racial isolation had negative impacts on student performance in North Carolina schools (Mickelson, 2001 ). This lack of clarity about how peer effects differ among groups rules out any clear predictions about whether a voucher program would be likely to increase or decrease the overall productivity of the education system through the mechanism of peer effects.
The Competition Effect on School Productivity
Even with a large, unrestricted voucher program, the majority of students are likely to remain in traditional public schools. In Chile's universal voucher program, for example, the percentage of students in private schools was still below 50 percent more than ten years into the program. Hence, crucial to the argument that a universal voucher program would increase overall student achievement is that voucher-induced competition from private schools would pressure traditional public schools to become more productive and force the weaker schools to close.
There are reasons to question these predictions. One possibility emphasized by McMillan (1999) is that the greater availability of private schools may reduce parental involvement in the public schools and thereby reduce one important positive contributor to student achievement in those schools. Moreover, in contrast to the private schools, which typically have significant leeway to select their students and, therefore, to offer focused, coherent programs designed to meet the needs of those students, competition may force the public schools to offer a diverse and unfocused education program as they struggle to be attractive to all comers (Fiske and Ladd, 2000) . Finally, the notion that the unproductive public schools will go out of business and that new and more effective public schools will replace them is far easier imagined than done.
The strongest claims that voucher programs have succeeded in making public schools more productive are based on two empirical studies: Jay Greene's study of the Florida voucher program and Caroline Hoxby's analysis of fourth-grade achievement in the Milwaukee voucher experiment. However, in both cases there are good reasons to question whether the point has been proven.
In a highly publicized study for the Manhattan Institute, Greene (2001) studied the effects of Florida's voucher program on achievement in the public schools. Under the Florida system, schools are given grades of A, B, C, D or F. If a school receives two Fs within four years, its students are eligible for vouchers to attend private schools. Greene reports that after the first year of the program, the schools that had one F, and hence were subject to the threat of a voucher, raised their achievement significantly more than comparable schools not subject to such a threat and that their greater gains remained even after he adjusted for the statistical problem of regression to the mean.
However, with Florida data alone, Greene is unable rule out an alternative and, in my view, more convincing explanation for his findings, namely, that the improvement in the state's low-performing schools was a response to the state's grading of schools, rather than to the small voucher component of that program. Support for this alternative interpretation emerges from other states such as North Carolina, which, like Florida, rank schools, but, unlike Florida, do not have voucher programs. The patterns of gains in student performance in the low-ranked schools in North Carolina after the first year of that state's program, for example, were almost identical to those found in Florida (Ladd and Glennie, 2001) . The comparison between Florida and other states such as North Carolina strongly suggests that the increased scrutiny, shame and additional assistance associated with being labeled a low-performing or "failing" school is a more likely explanation for the improvement of the bottom schools in Florida than the threat of a voucher.
Hoxby (2001) carried out an analysis of fourth-grade achievement in Milwaukee public schools before and after the expansion of that city's voucher program in 1998. She reports that the annual increase in student achievement was higher in the Milwaukee public schools most subject to competition from private schools (those with 75 percent or more of their students eligible for vouchers) than in other Milwaukee schools and even higher than in a control group of twelve other Wisconsin elementary schools. In math, for example, the annual increase in test scores of 7.1 percentile points in the schools subject to competition exceeded the increases of 5.3 and 3.7 percentile points in the other two groups, and similar patterns emerged for science and language.
However, Hoxby's (2001) interpretation overstates the potential gains from a voucher program because she was unable to control for the changing mix of students in her treatment and control groups. The Milwaukee program was limited to low-income families. Detailed analysis of an earlier version of the Milwaukee's means-tested voucher program indicated that the average test scores of the voucher applicants were well below those of other students in the Milwaukee system (Witte, 1999, chapter 4) . 6 Provided that pattern continued with the 1998 expansion of the Milwaukee program, we would expect to see a movement of relatively low performing students out of the treatment group of schools and a potentially large corresponding increase in the average achievement of students remaining within those schools even with no change in the productivity of the public schools.
In addition, it appears that the mix of students in Hoxby's (2001) twelve control schools from the rest of the state may have been changing as well. My own crude analysis based on data from the National Center for Education Statistics at the district level shows that the percentages of low-income students increased on average during the 1997-2000 period in the four districts in which most of the 12 control schools were apparently located at the same time that the percentage declined by 4.7 percentage points in Milwaukee. 7 Those increases in the proportions of challenging-to-educate children thus provide an alternative explanation for the sluggish growth in average achievement in Hoxby's control schools relative to the schools subject to competition in Milwaukee.
Thus, it would be premature to conclude, based on the Greene (2001) and Hoxby (2001) studies, that voucher programs have unleashed strong positive impacts on the public schools. In the absence of longitudinal data for individual students that would allow the researcher to isolate impacts on achievement of the same group of students over time, any conclusions about competitive impacts are highly suspect.
Other potentially relevant sources of evidence on this question are studies of how competition from private schools and charters have affected the traditional public schools in the United States and studies of how the voucher-induced private schools have affected public schools in Chile.
The U.S. evidence from private schools provides evidence of at most small positive impacts of private schools' competition on academic achievement in the public schools. In a comprehensive review, Belfield and Levin (2001) report that well over half of the 94 estimates in 14 studies were statistically insignificant and that any positive impacts were either substantively small or subject to question based on subsequent studies. A handful of estimates, including those by McMillan (1999), 6 In 1994, for example, the test scores for voucher applicants were 14 percentile points below those for all Milwaukee public school students in reading and 19 points below in math. Compared to a random sample of low-income students in Milwaukee public schools, the test scores for voucher applicants were 5 points lower in reading and 10.5 points lower in math (Witte, 2000, Table 4 .6). 7 I do not know the precise set of schools that Hoxby (2001) included in her analysis. However, by identifying all Wisconsin primary schools in which more than 25 percent of the students were black, I was able to narrow the relevant set of districts. I relied on district-level averages of students receiving free and reduced price lunches, since that information was not available at the school level. Between 1997 and 2000, the percentage of students on free and reduced price lunch rose in Racine by 0.3 percentage points, rose in Kenosha by 1.5 percentage points, rose in Beloit by 3 percentage points and declined by 0.8 percentage points in Madison at the same time that it fell by 4.7 percentage points in Milwaukee. These district-wide averages could well translate into even larger increases in the schools within each district that Hoxby included in her sample because of their relatively high proportions of minority and low-income students. who incorporated parental involvement, suggest that competition from private schools may have a negative impact on public schools.
With respect to the effects of competition from charter schools, evidence is only now beginning to emerge in states such as California, Arizona and Michigan, where charter schools are now common. Anecdotal and interview data suggest that some school districts or schools have been responding to the establishment of charter schools in positive ways (Rofes, 1998; Gresham et al., 2000; Hess, Maranto and Milliman, 2000). For example, some school districts have set up after-school or all-day kindergarten programs, established new magnet schools, changed curriculum, empowered teachers or changed principals. In addition, some principals appear to have promoted experimentation in teaching or pursued other forms of behavior that could be viewed as positive. However, many school districts have not responded at all to the new charter schools.
Only a few studies examine impacts of charter schools on outcome measures such as achievement. Hoxby (2001) finds small positive impacts, but her estimates in this study are subject to the same sorting bias that emerges in her study of vouchers in Milwaukee. I find more methodologically persuasive a study of Michigan schools by Bettinger (1999) because of the attention it pays to various statistical problems-including the possibility that the location of charter schools may be influenced by the performance of the public schools. To deal with this simultaneity problem, the author took advantage of the role of public universities in founding charter schools to develop an exogenous instrumental variable. The study relies on data only through 1996, but it finds no impact of charter schools on public school performance.
Potentially more reliable information emerges from Chile, which has 20 years of experience with a large-scale voucher program. If competition increases achievement, one would expect the public schools in Chilean municipalities with large increases in private enrollment shares to exhibit greater gains in achievement than those subject to less competition from the private schools. McEwan's (2000a) study of Chilean schools uses panel data and a "differences-in-differences" methodology to sort out the effects. This statistical strategy involves comparing changes in test scores in one period to changes in test scores in the previous period. The advantage of this approach is that it controls both for unobserved determinants of achievement that are constant over time for individual schools and for unobserved time trends in each school's achievement. McEwan's conclusions are mixed. His preferred estimates suggest that 15 years of competition led to modest gains in achievement of about 0.16 to 0.2 standard deviations among some public schools in Santiago, Chile's capital, but small negative effects in the rest of the country, which is home to three-quarters of the country's population. He concludes (p. 152) that the results "neither refute nor provide strong support for the view that competition will lead to improvements in the quality of public schools."
Net Impact of the Three Mechanisms on Student Achievement
The evidence suggests that the overall effect of vouchers on student achievement is likely to be small at best. Studies from the United States and other countries provide no compelling evidence in support of the view that the private sector is generally more productive than the public sector, except possibly for a subset of African-American students, nor that there are significant gains to be had from competition. Nor is there clear evidence of the asymmetric peer effects that could affect overall productivity. Empirical support for at most a small overall effect emerges from Chile, where Hseigh and Urquiola (2001) estimated the net effect of the three mechanisms based on that country's 20-year experience with vouchers, but found only small and statistically insignificant effects of the voucher program on student achievement.
The observation that the productivity argument for a universal voucher program is weak does not rule out other types of benefits, such as those that would accrue to families who used school vouchers to achieve a better match between their values, including their religious values, and the values of the schools their children attend. It does imply, however, that the debate about voucher programs should revolve around the desirability of benefits of that type rather than around their alleged contribution to student achievement.
Impacts of a Voucher Program on Disadvantaged Students
Many supporters of vouchers believe they will improve the welfare of educationally disadvantaged students. The question of whether a voucher program will help or harm such students turns in part on whether the program is a large-scale universal program or a smaller program targeted specifically toward disadvantaged students.
A Large-Scale Universal Voucher Program
Several theoretical models of vouchers predict that the students at the bottom of the distribution in the public school sector will end up worse off under a universal voucher program (Epple and Romano, 1998; Nechyba, 1999 Nechyba, , 2001 . The main reason the students at the bottom are harmed is peer effects. With the introduction of vouchers, the more able or motivated students leave public schools for private schools. Their departure reduces the quality of public schools and renders students remaining in those schools worse off than they would have been without the voucher program. Note that this outcome requires only that peer effects be positive, not that they have differential effects on different groups of students. Moreover, in the Epple and Romano (1998) model, even some students who switch to private schools may end up worse off. That outcome can occur when private schools are allowed to charge more than the voucher. In that case, some students will switch to private schools primarily to avoid the decline in the quality of the public schools. Even if their achievement is higher in the private school, they could be worse off because they now must pay tuition.
Some might discount the predictions of these models because the authors explicitly assume that a voucher system would have no positive impact on the productivity of the education system. However, the review of the empirical evidence in the previous section suggests that assumption is reasonable.
The data on educational outcomes from Chile's universal voucher program generally supports the predictions of the theoretical models. Chile's voucher program did induce the higher-income and -ability students out of the public sector schools. Cross-sectional quantile regressions for that country, which allow one to look at the performance of different parts of the student distribution, show that voucher-induced expansions of private schools widened the variation in educational outcomes across students (Hsieh and Urquiola, 2002) . New Zealand's experience with universal public school choice was similar, although conclusions about achievement are harder to confirm because of the limited achievement data in that country. However, there is little doubt that the expansion of choice in that country exacerbated the problems of the schools at the bottom of the distribution and reduced the ability of those schools to provide an adequate education (Fiske and Ladd, 2000) .
Of course, some disadvantaged students in both countries were made betteroff because vouchers in Chile and public school choice in New Zealand gave those students access to some schools that previously were outside their financial reach. This observation is important and complicates any discussion of voucher programs. From an ethical perspective, it is hard to justify denying schooling options to such children because their families are poor or because their departure may reduce the quality of education of those who remain behind. Providing additional choices to such families is a desirable goal.
The adverse effects of large-scale voucher programs on the students left behind highlights the need to shape voucher policies in ways that could minimize those effects. One starting point might be to adjust the voucher amount both to the characteristics of the students (with costly-to-educate students getting significantly larger vouchers) and possibly to the characteristics of the schools (for example, students attending economically integrated schools would receive larger vouchers that those in homogeneous schools). Such schemes, however, are likely to be politically contentious and difficult to implement. A second approach is to place restrictions on the use of vouchers, such as prohibiting the participating private schools from charging additional tuition or fees above the voucher amount (a prohibition that is part of Chile's program) and requiring that oversubscribed private schools select students randomly (as is the case in Milwaukee and Cleveland). With such constraints, public funds would support education only in schools that were available to all students, and all students would continue to be guaranteed an education at no out-of-pocket expense, whether it be in a public or private school. These constraints would make voucher-financed private schools similar to charter schools. Indeed, one prominent supporter of charter schools argues that these two characteristics of charter schools-equal access and no fees-are what make charter schools preferable to voucher-financed private schools (Hassel, 1998).
However, even if a universal voucher program were modified in these ways, the fundamental problem facing the U.S. education system with respect to disadvantaged students would remain. That problem is the significant concentrations of difficult-to-educate students in some schools. The challenge is to find a way to expand the educational choices available to families, while at the same time reducing those concentrations. That challenge can best be met with some form of controlled or managed choice among public schools, as forcefully advocated in a recent Task Force Report from the Century Foundation (2002) . Under such a system, families would specify their preferred schools. Students would then be assigned to schools based on those preferences, but with attention to the mix of students in each school, either the racial mix (as was long the case in the managed choice program in Cambridge, Massachusetts) or the economic mix as advocated by the Task Force (and recently introduced in Cambridge). Any such system of controlled choice would require that the public authorities ultimately have the power to assign students to schools. In addition, it would require targeted investments focused on teaching and learning in the schools that were not successful in attracting students so as to promote healthy competition among all schools. Since private schools are likely to be reluctant to participate in a program of that type, vouchers would not be a logical component of such a strategy.
A Means-Tested Voucher Program Limited to Low-Income Families
If the goal were to use a voucher program specifically to assist low-income families, at a minimum, the program would have to be means tested. Evidence from Milwaukee suggests that a means-tested voucher program can be successfully designed to serve low-income families, especially those whose children are unsuccessful in the public schools (Witte, 1999, p. 196) . The main advantage of such programs is that parents tend to be more satisfied with their new schools than with their assigned public schools. In the fifth year of the Milwaukee voucher program, for example, more than three-quarters of choice parents gave their child's school a grade of A or B. Similarly, in the three urban privately funded voucher programs, 40 percent of the private school parents gave their schools an A compared with 14 percent of the control group (Howell and Peterson, 2002, p. 174) . Moreover, satisfaction levels among private schools parents were higher with respect to all the major components of the school: the academic program, school safety, parental involvement and class size (Howell and Peterson, 2002, Table 7 .1, p. 173).
Of course, some of this increased satisfaction may reflect not the specific policies of the schools but rather a different, more congenial or more motivated set of peers in the new schools. To the extent that families opt for schools in which their children will have peers with higher socioeconomic status, their behavior complicates the policy discussion, because not all families can achieve that end. Nonetheless, it is hard to argue that low-income families should be denied opportunities to benefit from such choices simply because they are poor.
Even for means-tested programs, however, design matters. For example, the Milwaukee program required that schools accept the voucher in lieu of all tuition and fees and that oversubscribed schools select students randomly-a design that helps reduce the negative impact of vouchers on disadvantaged students. In contrast, consider the design of the Children's Scholarship Fund (CSF), a privately funded national school voucher program that provides scholarships for children from low-to moderate-income families (up to 270 percent of the poverty level) to attend private schools, with the scholarships scaled to the income of the family. Although the program reached large numbers of African-American low-income and minority households, only 30 percent of all families offered vouchers ended up using them. Forty-five percent of the decliners said that they could not afford their preferred school, 10 percent said no space was available, and 8 percent cited transportation problems (Campbell, West and Peterson, 2001) . Thus, when tuitions are not limited to the amount of the voucher and transportation is not provided, many families will not be able to benefit from the voucher program.
Additional concerns arise from the high rates of attrition from voucher programs over time. In the early years of the Milwaukee program, dropout rates were very high: 54 percent of the voucher recipients did not return to their private school after the first year of the program (Witte, 1999) . The high attrition rate in that program might be explained in part by the poor quality of some of the participating private schools, given that religious schools were not permitted to participate and the fact that one major private school closed. However, high dropout rates also emerged in the privately funded New York City voucher program. By the end of the third year of that program, 38 percent of the voucher users had left their voucher-subsidized private school (Howell, 2002, footnote 21) . Multivariate analyses of those who were offered vouchers, used them and then dropped out indicate that while African-Americans were more likely than other racial groups to accept an offer of a voucher, they were also far more likely to drop out each year (Howell, 2002, p. 18) . This finding raises additional questions about the ability of even a means-tested voucher program to meet the needs of low-income AfricanAmerican students.
Given the serious educational challenges facing disadvantaged students, particularly those living in areas of concentrated poverty, it is hard to argue against any policy, including means-tested vouchers, that might improve the educational experiences of some students. In some situations, means-tested vouchers could play a useful role in providing additional options to students whose schooling choices would otherwise be severely constrained. Even such voucher programs, however, would need to be embedded in a larger strategy of education reform that focused on teaching and learning in the public schools and one that provided greater choice within the public school system.
Conclusion
Contrary to the claims of many voucher advocates, widespread use of school vouchers is not likely to generate substantial gains in the productivity of the U.S. K-12 education system. Any gains in overall student achievement are likely to be small at best. Moreover, given the tendency of parents to judge schools in part by the characteristics of the students in the school, a universal voucher system would undoubtedly harm large numbers of disadvantaged students. Although small means-tested voucher programs might provide a helpful safety valve for some children, policymakers should be under no illusion that such programs will address the fundamental challenge of providing an adequate education to the large numbers of disadvantaged students in many of our large cities. At the same time, there are good arguments for giving families, especially those who are economically disadvantaged, more power to choose the schools their children attend. The challenge for policymakers is to find ways to expand parental choices without excessively privileging the interests of individual families over the social interests that justify the public funding of K-12 education. 
